PANEL WITH A FRAME AND METHOD 
FOR MANUFACTURING THE SAME 

Cross-Reference to Related Application 

This application is a continuation in part of U.S. 
Application Serial No. 727,945 filed July 10, 1991 by 
Toshikazu Ito et al entitled "PANEL WITH A FRAME AND METHOD 
AND APPARATUS FOR MANUFACTURING THE SAME". 

Background of the Invention 

The present invention relates to a panel with a 
frame (which will be hereinafter referred to as a panel 
unit), and also relates to a method for manufacturing such a 
panel unit. 

It is known that a frame to be mounted on a peripheral 
edge of a panel such as a window glass for a vehicle is 
linearly molded by extruding synthetic resin, rubber or the 
like. The linear molding for the frame is then mounted on 
the peripheral edge of the panel and bonded thereto with a 
portion of the frame bent at each corner portion of the 
panel . 

In such a conventional panel unit to be manufactured by 
employing a linear molding, much time and labor are required 
in mounting the frame on the peripheral edge of the panel 
and bonding the frame thereto. Furthermore, there is a 
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possibility of wrinkling and floating of the frame at each 
corner portion of the panel or in the vicinity thereof. 
This tends to impair appearance of the panel. 

A technique of eliminating the awkward operation in 
mounting the frame on the peripheral edge of the panel is 
disclosed in Japanese Laid-open Patent Publication No. 63- 
15716, for example. 

According to this prior art technique, a panel is set 
within a pair of injection molding dies, and the dies are 
closed. Then, molding material such as resin and rubber is 
injected into a cavity defined around the peripheral edge of 
the panel, thereby forming a frame on the peripheral edge of 
the panel. 

However, in the case that the panel is large in size, 
the cost of manufacturing the injection molding dies becomes 
high. This will increase the cost of manufacturing the 
panel unit. 

Furthermore, in closing the injection molding dies, a 
closing pressure is applied to the panel which tends to 
damage the panel. Additionally, the molding surface of the 
dies is marred by the damaged panel, resulting in surface 
defects of the frame. 

A technique for forming the frame on the peripheral 
edge of the panel is disclosed in the United States Patent 
No. 5,057,265 by Kunert et al. 
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In this prior art technique, a frame 1s formed along 
the peripheral edge of a panel. However, such a technique 
does not permit formation of a frame which covers a part of 
the upper and lower surfaces and the end surface of the 
panel. Also, such a technique, if there is a variation in 
the external dimension of the panel, does not provide a 
panel unit having a predetermined external dimension. 

Summary of the Invention 

It is, accordingly, an object of the present invention 
to provide a panel unit which can eliminate the awkward 
operation in mounting a frame on the peripheral edge of a 
panel and prevent wrinkling and floating of the frame at 
each corner portion of the panel or in the vicinity thereof. 

It is another object of the present invention to 
provide a panel unit having a frame which is formed on the 
peripheral edge of a panel so as to cover a part of the 
upper and lower surfaces and the end surface of the panel, 
and having a predetermined external dimension. 

It is a further object of the present invention to 
provide a method for manufacturing such a panel unit easily 
at low costs. 

According to a first aspect of the present invention, 
there is provided a panel unit comprising a window glass 
panel, and a frame continuously formed on a peripheral edge 
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of the window glass by extrusion molding and simultaneously 
bonded to the peripheral edge of the window glass panel, the 
frame being formed on the peripheral edge of the window 
glass panel so as to cover a part of the upper and lower 
surfaces and the end surface of the window glass panel. 

The frame is continuously formed on the peripheral edge 
of the window glass panel by extrusion molding and is 
simultaneously bonded thereto. Accordingly, the awkward 
operation in mounting the frame along the peripheral edge of 
the window glass panel is eliminated. Further, wrinkling 
and floating of the frame at each corner portion of the 
panel or in the vicinity thereof is prevented. 

The frame is formed on the peripheral edge of a panel 
so as to cover a part of the upper and lower surfaces and 
the end surface of the panel. Accordingly, the frame may 
effectively protect the peripheral edge of the panel. The 
frame may also cover an adhesive which is used to bond the 
frame to the panel, thereby to prevent the adhesive from 
deterioration by ultraviolet light. 

According to a second aspect of the present invention, 
there is provided a method of manufacturing a panel unit 
including a window glass panel, and a frame mounted on a 
peripheral edge of the window glass panel. The method 
comprises the steps of providing a window glass panel, 
preparing molding die means having an extrusion port for 
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extruding a molding material, the extrusion port having an 
inner circumferential surface configured to a cross section 
of a frame to be mounted on the peripheral edge of the 
window glass panel, and an open side surface shaped to 
externally receive the peripheral edge of the window glass 
panel, inserting a part of the peripheral edge of the window 
glass panel into the open side surface of the extrusion port 
to form a molding space defined by the peripheral edge of 
the window glass panel and the inner circumferential surface 
of the extrusion port, the molding space corresponding to 
the cross section of the frame and having an opening, 
extruding the molding material from the extrusion port of 
the molding die means into the molding space, and providing 
continuous movement of the window glass panel relative to 
the molding die means so that the extrusion port of the 
molding die means is virtually moved around the peripheral 
edge of the window glass panel, thereby forming the frame 
covering end surface and a part of the upper and lower 
surfaces of the window glass and extending along the 
peripheral edge of the window glass. 

The method may permit manufacturing such a panel unit 
having a frame which covers a part of the upper and lower 
surfaces and the end surface of a panel at low costs. 

Other objects and features of the invention will be 
more fully understood from the following detailed 
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description and appended claims when taken with the 
accompanying drawings. 

Brief Description of the Drawings 

FIG. 1 is an elevational view of the panel unit 
according to the present invention; 

FIG. 2 is a sectional view taken along the line 1 1 - 1 1 
in FIG. 1; 

FIG. 3 is a schematic perspective view of a vehicle 
having the panel unit shown in FIG. 1; 

FIG. 4 is a perspective view of apparatus for 
manufacturing the panel unit according to the present 
invention ; 

FIG. 5 is an exploded perspective view of the die means 
shown in FIG. 4; 

FIG. 6 is a perspective view of an assembly of the 
panel retaining means and the panel moving means shown in 

FIG. 4; 

FIG. 7 is a sectional side view illustrating a driving 
mechanism for the panel moving means; 

FIG. 8 is an elevational view of FIG. 7; 

FIG. 9 is a perspective view of the panel supplying 
means shown 1n FIG. 4; 

FIG. 10 is a sectional side view illustrating a driving 
mechanism for the panel supplying means; 



6 



FIG. 11 is a perspective view of the panel reserving 
means shown 1s FIG 4; 

FIGS. 12, 13 and 14 are schematic plan views 
illustrating the operation wherein the molding is formed by 
extrusion molding along the peripheral edge of the window 
glass; 

FIG. 15 is an elevational view of the panel unit 
obtained in the extrusion molding step of the manufacturing 
method according to the present invention; 

FIG. 16 is a sectional view of the panel unit in which 
the panel has a dimension identical with a desired value; 

FIG. 17 is a sectional view of the panel unit 1n which 
the panel has a dimension smaller than a desired value; 

FIG. 18 is a sectional view of the panel unit in which 
the panel has a demension than a desired value; 

FIG. 19 is a fragmentary sectional view of a panel unit 
according to a second embodiment of the present invention. 

Detailed Description of the preferred Embodiment 

A panel unit according to a first embodiment of the 
present invention will now be described with reference to 
FIGS. 1 to 3. In the preferred embodiment, the panel unit 
is constructed as a front window glass with a molding for a 
vehicle. 

Referring to FIGS. 1 to 3, shown therein and generally 
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designated by the reference number 2 is a panel unit adapted 
to be fitted 1n a front opening of a vehicle body 1. The 
panel unit 2 is comprised of a window glass 3 as a panel and 
a molding 5 as a frame fixed to a peripheral edge of the 
window glass 3. The window glass 3 has curved glass 
surfaces in view of design and aerodynamic characteristics. 

As shown in FIG. 2, the molding 5 is bonded to the 
peripheral edge of the window glass 3 by means of resin 
adhesive 4. Before applying the resin adhesive 4 to the 
peripheral edge of the window glass 3, the peripheral edge 
is subjected to primer treatment. 

The molding 5 is formed of synthetic resin, rubber or 
the like. The molding 5 1s formed by continuously extruding 
such a molding material along the peripheral edge of the 
window glass 3 and simultaneously bonding the extruded 
molding material through the resin adhesive 4 to the 
peripheral edge of the window glass 3. By the continuous 
extrusion molding, the cross section of the molding 5 is 
made uniform. 

Thus, the molding 5 is continuous along the peripheral 
edge of the window glass 3 and has a uniform cross section. 

Furthermore, the molding 5 is automatically fixed to 
the peripheral edge of the window glass 3 by extruding 
molding material along the peripheral edge of the window 
glass 3 and simultaneously bonding the extruded molding 
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material through the resin adhesive 4 to the peripheral edge 
of the window glass 3. Accordingly, it is possible to 
eliminate the conventional awkward mounting operation 
wherein a molding independently formed is mounted on the 
peripheral edge of the window glass. Furthermore, it is 
possible to eliminate wrinkling and floating of the molding 
5 at each corner portion of the window glass 3 or in the 
vicinity thereof, thereby rendering a good appearance to the 
panel unit. 

A preferred embodiment of the manufacturing apparatus 
according to the present invention will now be described 
with reference to FIGS. 4 to 11. 

Referring to FIG. 4, the manufacturing apparatus is 
generally comprised of a die means 11 connected to the front 
end of an extruder 10 for extruding a molding material, a 
panel retaining means 60 located adjacent to the die means 
11 for retaining the window glass 3, a panel moving means 24 
connected to the panel retaining means 60 for moving the 
window glass 3 retained by the panel retaining means 60, a 
panel supplying means 64 for supplying the window glass 3 to 
the panel retaining means 60, a panel unit unloading means 
95 for unloading the panel unit 2 from the panel retaining 
means 60, a panel serving means 96 for serving a plurality 
of window glasses 3 to be removed one by one by the panel 
supplying means 64, and a panel unit receiving means 103 for 
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receiving a plurality of panel units 2 one by one from the 
panel unit unloading means 95. 

Referring to FIG. 5, the die means 11 includes a die 
body 13 connected through a plurality of fixing bars 12 to 
the front end of the extruder 10. The die body 13 is formed 
with a molding material supplying passage 15 having one end 
communicating through a joint pipe 14 to a molding material 
extruding passage (not shown) formed in the extruder 10 and 
having the other end opening to an outlet 16 recessed on a 
front end surface of the die body 13. 

A U-shaped guide groove 17 is formed on a side surface 
of the die body 13 so as to engage the peripheral edge of 
the window glass 3 and guide movement of the window glass 3. 
A protection member 18 is bonded to an inner surface of the 
guide groove 17. The protection member 18 is made of a 
rubber material having an elastic compressibility. 

A mouthpiece 20 is detachably mounted on the front end 
surface of the die body 13 by a plurality of bolts 19. The 
mouthpiece 20 is formed with an extrusion port 21 
communicating with the outlet 16 of the molding material 
supplying passage 15. The mouthpiece 20 is further formed 
with a side opening 22 communicating with the extrusion port 
21 for receiving the peripheral edge of the window glass 3. 
A protection member 22a is bonded to upper and lower inner 
surfaces of the side opening 22. The protection member 22a 
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is formed of a rubber material having an elastic 
compressibility. A molding space 23 corresponding to the 
cross section of the molding 5 is defined by the peripheral 
edge of the window glass 3 inserted through the side opening 
22 into the extrusion port 21 and by an inner peripheral 
surface of the extrusion port 21. 

Referring to FIGS. 6 to 8, there is shown an assembly 
of the panel retaining means 60 and the panel moving means 
24. The panel moving means 24 includes a base 25 fixedly 
mounted on a floor (not shown). A pair of rails 27 are 
provided on the base 25. A slide table 26 is slidably 
mounted on the rails 27. A screw shaft 29 is rotatably 
supported on the base 25. The screw shaft 29 is driven by a 
motor 28. As best shown in FIG. 7, a nut 30 is provided on 
a lower surface of the slide table 26 so as to threadedly 
engage the screw shaft 29. Accordingly, the slide table 26 
is reciprocatingly moved along the rails 27 by driving the 
motor 28 to forwardly or reversely rotate the screw shaft 
29. 

A box-like supporting member 31 is mounted on the slide 
table 26. An elevating cylinder 32 is supported vertically 
movably but non-rotatabl y on an upper wall of the supporting 
member 31. A screw shaft 34 is rotatably supported on the' 
elevating cylinder 32 and the slide table 26. The screw 
shaft 34 is driven by a motor 33 through a gear mechanism 
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34a. A nut 35 is fixed to a lower opening of the elevating 
cylinder 32 so as to threadedly engage the screw shaft 34. 
Accordingly, the elevating cylinder 32 is vertically moved 
by driving the motor 33 to forwardly or reversely rotate the 
screw shaft 34. 

A first swivel arm 36 is mounted on an upper end 
portion of the elevating cylinder 32 so as to be vertically 
moved together with the elevating cylinder 32 and to be 
swiveled about the elevating cylinder 32. A fixed gear 38 
is formed on an outer circumferential surface of the upper 
end portion of the elevating cylinder 32. A drive gear 40 
is provided in the first swivel arm 36 so as to mesh with 
the fixed gear 38 through an intermediate gear 39. The 
drive gear 40 is mounted on an output shaft 37a of a motor 
37 so as to be rotated together with the output shaft 37a. 
Accordingly, the first swivel arm 36 is swiveled about the 
elevating cylinder 32 by driving the motor 37 to forwardly 
or reversely rotate the drive gear 40. 

A second swivel arm 41 1s provided over an upper 
surface of the first swivel arm 36 at a fore end portion 
thereof (i.e., left end portion as viewed in FIG. 7) so as 
to be swiveled at its base end portion (i.e., left end 
portion as viewed in FIG. 8) by a planetary gear mechanism 
42. That is, a sun gear 44 rotating together with an output 
shaft 43a of a motor 43 and a plurality of planetary gears 
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45 meshing with the sun gear 44 are provided in the fore end 
portion of the first swivel arm 36. On the other hand, an 
outer ring gear 46 meshing with the planetary gears 45 is so 
formed as to project from a lower surface of the base end 
portion of the second swivel arm 41. The outer ring gear 46 
is guided by a plurality of guide rollers 47 rotatably 
supported in the fore end portion of the first swivel arm 
36. Accordingly, the second swivel arm 41 is swiveled about 
the sun gear 44 by driving the motor 43 to rotate the sun 
gear 44 and accordingly rotate the outer ring gear 46 guided 
by the guide rollers 47. 

As shown in FIG. 8, a rotating member 48 is provided 
over an upper surface of the second swivel arm 41 at a fore 
end portion thereof (i.e., right end portion as viewed in 
FIG. 8) so as to be rotated by a planetary gear mechanism 
49. That is, a sun gear 51 rotating together with an output 
shaft 50a of a motor 50 and a plurality of planetary gears 
52 meshing with the sun gear 51 are provided in the fore end 
portion of the second swivel arm 41. On the other hand, an 
outer ring gear 53 meshing with the planetary gears 52 is so 
formed as to project from a lower surface of the rotating 
member 48. The outer ring gear 53 is guided by a plurality 
of guide rollers 54 rotatably supported 1n the fore end 
portion of the second swivel arm 41. Accordingly, the 
rotating member 48 is rotated about the sun gear 51 by 
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driving the motor 50 to rotate the sun gear 51 and 
accordingly rotate the outer ring gear 53 guided by the 
guide rollers 54. 

A tilting member 57 is supported on the rotating member 
48 through first and second shafts 55 and 56 crossing each 
other so as to be tiltable about an axis of the first shaft 
55 and an axis of the second shaft 56. As shown in FIG. 7, 
the first shaft 55 is rotatably supported by a pair of 
bearings (not shown) on opposite side walls of the rotating 
member 48, and one end of the first shaft 55 is directly 
connected to an output shaft of a motor 58 mounted on an 
outer surface of one of the opposite side walls of the 
rotating member 48. 

As shown in FIG. 8, the second shaft 56 extends through 
the first shaft 55 in orthogonal relationship with each 
other, and they are fixed together. The second shaft 56 is 
rotatably supported by a pair of bearings (not shown) on 
opposite side walls of the tilting member 57, and one end of 
the second shaft 56 is directly connected to an output shaft 
of a motor 59 mounted on an outer surface of one of the 
opposite side walls of the tilting member 57. 

Accordingly, the tilting member 57 1s tilted in a 
clockwise or counterclockwise direction as viewed in FIG. 8 
by driving the motor 58 to forwardly or reversely rotate the 
first shaft 55. Further, the tilting member 57 is tilted in 
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a clockwise or counterclockwise direction as viewed in FIG. 
7 by driving the motor 59 to forwardly or reversely rotate 
the second shaft 56. 

The panel retaining means 60 is mounted on an upper 
surface of the tilting member 57. The panel retaining means 
60 is generally comprised of a retaining member 61 having 
four orthogonal arms 62 fixed to the upper surface of the 
tilting member 57 and of four suction cups 63 each mounted 
on an upper surface of the arm 62 at an outer end thereof. 
Each suction cup 63 is connected to a vacuum source (not 
shown). Accordingly, under the condition where the window 
glass 3 is positioned on the suction cups 63, the window 
glass 3 1s retained by vacuum generated in the suction cups 
63. 

Referring to FIGS. 9 and 10, there 1s shown the panel 
supplying means 64 for supplying the window glass 3 to the 
panel retaining means 60. A supporting member 66 is mounted 
on a base 65 fixed to the floor. A swivel member 67 is 
provided over an upper surface of the supporting member 66 
so as to be swiveled by a planetary gear mechanism 68. That 
is, a sun gear 70 rotating together with an output shaft 69a 
of a motor 69 and a plurality of planetary gears 72 meshing 
with the sun gear 70 are provided 1n the supporting member 
66. On the other hand, an outer ring gear 72 meshing with 
the planetary gears 71 is so formed as to project from a 
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lower surface of the swivel member 67. The outer ring gear 
72 is guided by a plurality of guide rollers 73 rotatably 
supported on the supporting member 66. Accordingly, the 
swivel member 67 is swiveled about the sun gear 70 by 
driving the motor 69 to rotate the sun gear 70 and 
accordingly rotate the outer ring gear 72 guided by the 
guide rollers 73. 

A first arm 74 1s rotatably supported at Its lower end 
on the swivel member 67 by a rotating shaft 76 to be driven 
by a motor 83, and a second arm 75 is rotatably supported at 
its lower end on the swivel member 67 by a rotating shaft 77 
to be driven by a motor 84. Further, a third arm 78 is 
pivotalby supported by a pin 79 at its lower end on an upper 
end of the second arm 75. A boom 80 is pivotably supported 
by two pins 81 and 82 on upper ends of the first arm 74 and 
the second arm 78. Accordingly, the boom 80 is advanced or 
retracted by driving the motor 83 to forwardly or reversely 
rotate the rotating shaft 76, and is also tilted about the 
pin 81 in a clockwise or counterclockwise direction as 
viewed in FIG. 10 by driving the motor 84 to forwardly or 
reversely rotate the rotating shaft 77. 

A mounting member 85 is fixed to a fore end of the boom 
80. A panel suction unit 86 for releasably sucking the 
window glass 3 is suspendedly supported on the mounting 
member 85 so as to be tilted about a rotating shaft 88 to be 
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driven by a motor 89 1n a clockwise or counterclockwise 
direction as viewed in FIG. 10. The panel suction unit 86 
includes a unit body 87 adapted to be tilted by the rotation 
of the rotating shaft 88. A rotating shaft 90 to be driven 
by a motor 91 projects from a lower surface of the unit body 
87. An arm supporting member 92 is attached to a lower 
flange of the rotating shaft 90. Four orthogonal arms 93 
extend outwardly from the arm supporting member 92. Four 
suction cups 94 for sucking the window glass 3 are mounted 
on lower surfaces of the arms 93 at outer ends thereof, 
respectively. Each suction cup 94 is connected to a vacuum 
source (not shown). 

The panel unit unloading means 95 for unloading the 
panel unit 2 from the panel retaining means 60 is juxtaposed 
with the panel supplying means 64. The panel unit 
unloading means 95 has the same construction as that of the 
panel supplying means 64. Therefore, the same parts as 
those of the panel supplying means 64 are designated by the 
same reference numerals in FIG. 4, and the explanation 
thereof will be omitted. 

Referring to FIG. 11, there is shown the panel 
serving means 96 adapted to be movably disposed behind the 
panel supplying means 64. The panel serving means 96 
includes a pallet base 97 movably disposed on the floor. 
The pallet base 97 is comprised of a pair of right and left 
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side frames 98 and a rear frame 99 connecting rear ends of 
the side frames 98, thus forming a U-shaped configuration as 
viewed in plan. 

A pair of right and left supporting frames 100 project 
from upper surfaces of the side frames 98 in such a manner 
as to be inclined rearwardly. 

A plurality of pairs of panel supporting arms 101 are 
swingably supported at their base ends on front surfaces of 
the supporting frames 100 by plural pivotal shafts 102. 
Each panel supporting arm 101 is actuated by an actuating 
mechanism (not shown) between a horizontal position in which 
it supports the window glass 3 and a vertical position in 
which 1t waits for the window glass 3. The window glasses 3 
are placed one by one on the lowermost pair of the panel 
supporting arms 101 to the uppermost pair of the panel 
reserving arms 101. 

The panel unit receiving means 103 for receiving the 
panel units 2 one by one from the panel unloading means 95 
is juxtaposed with the panel serving means 96. The panel 
unit receiving means 103 has substantially the same 
construction as that of the panel serving means 96. 
Therefore, the same parts as those of the panel serving 
means 96 are designated by the same reference numerals in 
FIG. 4, and the explanation thereof will be omitted. 
(Pre-treatment Step) 
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The operation of the manufacturing apparatus thus 
constructed will now be described in connection with the 
manufacturing method of the panel unit. 

The 1 peripheral edge of the window glass 3 is 
preliminarily subjected to primer treatment, and it is then 
coated around the periphery with the resin adhesive 4 as 
shown in FIG. 2. After thus pre-treating a plurality of the 
window glasses 3, they are placed one by one on the panel 
supporting arms 101 of the panel serving means 96. Then, 
the panel serving means 96 is moved to a panel supplying 
position behind the panel supplying means 64 as shown in 
FIG. 4. 

(Panel Supplying Step) 

When the panel serving means 96 is moved to the panel 
supplying position, the panel supplying means 64 is 
operated. That is, the swivel member 67 is swiveled by the 
motor 69 to bring the boom 80 into orientation to the panel 
serving means 96. Then, the boom 80 is advanced and tilted 
down toward the uppermost window glass 3 in the panel 
reserving means 96 by driving the motors 83 and 84. At this 
time, the arm supporting member 92 of the panel suction unit 
86 at the fore end of the boom 80 is tilted up by driving 
the motor 89, thereby maintaining the arms 93 of the arm 
supporting member 92 in their horizontal position. 

When the suction cups 94 of the panel suction unit 86 
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are brought into abutment against an upper surface of the 
uppermost window glass 3 by the advancement and the tilt- 
down of the boom 80, the vacuum source connected to the 
suction cups 94 is operated to generate a vacuum in the 
suction cups 94, thereby holding the window glass 3. 

When the window glass 3 is held by the suction cups 94, 
the boom 80 is retracted and tilted up by driving the motors 
83 and 84 with the arms 93 of the panel suction unit 86 
maintained in the horizontal position, so that the window 
glass 3 is lifted from the uppermost pair of the panel 
supporting arms 101 in the horizontal position. 

Then, the swivel member 67 is swiveled again by driving 
the motor 69 to bring the boom 80 into orientation to the 
panel retaining means 60. Then, the boom 80 -is advanced and 
tilted down toward the retaining member 61 of the panel 
retaining means 60. At this time, the arm supporting member 
92 of the panel suction unit 86 is rotated by the motor 91 
so that the peripheral edge of the window glass 3 retained 
by the panel suction unit 86 may be brought into a 
predetermined directional relation to the die means 11, that 
is, the lower portion of the peripheral edge of the window 
glass 3 may be directed to the die means 11. Then, the 
window glass 3 retained by the panel suction unit 86 is 
placed on the suction cups 63 provided on the arms 62 of the 
retaining member 61 of the panel retaining means 60. The 
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slide table 26 of the panel moving means 24 is preliminarily 
retracted to its leftmost position as viewed in FIG. 7. 

When the window glass 3 is placed on the suction cups 
63 of the panel retaining means 60, the vacuum source 
connected to the suction cups 63 is operated to generate a 
vacuum in the suction cups 63. At the same time, the vacuum 
source connected to the suction cups 94 is turned off to 
restore atmospheric pressure in the suction cups 94. Thus, 
the window glass 3 is sucked by the suction cups 63 of the 
panel retaining means 60. On the other hand, the panel 
supplying means 64 having released the window glass 3 is 
operated to take up the next window glass 3 supported in the 
panel serving means 96 and is stopped at its waiting 
position shown in FIG. 4. 
(Extrusion Molding Step) 

In this preferred embodiment, each window glass 3 has 
curved glass surfaces as previously mentioned. Accordingly, 
the window glass 3 retained by the panel retaining means 60 
is inclined by driving the motor 59 to rotate the second 
shaft 56 and thereby tilt the tilting member 57 and the 
retaining member 61, so as to bring a central part of the 
lower portion of the peripheral edge of the window glass 3 
into a horizontal position. The peripheral edge is inserted 
into the side opening 22 of the mouthpiece 20 of the die 
means 11 as shown by a phantom line in FIG. 7. Further, the 
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elevating cylinder 32 of the panel moving means 24 is lifted 
or lowered by driving the motor 33, so as to make the height 
of the central part of the lower portion of the window glass 
3 equal - to the height of the side opening 22 of the 
mouthpiece 20 of the die means 11. 

Under such an adjusted condition, the slide table 26 is 
advanced to insert the central part of the lower portion of 
the peripheral edge of the window glass 3 by a given depth 
from the side opening 22 into the extrusion port 21 of the 
mouthpiece 20. 

By the Insertion of the peripheral edge of the window 
glass 3 into the extrusion port 21 of the mouthpiece 20, the 
molding space 23 corresponding to the cross section of the 
molding 5 1s defined between the peripheral edge of the 
window glass 3 and the inner wall surface of the extrusion 
port 21. 

Then, a molding material is supplied from the extruder 
10 to the molding material supplying passage 15 in the die 
means 11, and 1s extruded through the molding space 23 from 
the extrusion port 21. 

When the molding material is extruded from the 
extrusion port 21, the first and second swivel arms 36 and 
41 are swiveled in predetermined directions, respectively. 
As a result, the lower portion of the peripheral edge of the 
window glass 3 is moved relative to the die means 11 under 
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the condition where the former is inserted in the extrusion 
port 21 of the mouthpiece 20. The moving speed of the lower 
portion of the outer periphery of the window glass 3 is set 
to be substantially equal to the extruding speed. Thus, as 
shown in FIGS. 12 and 13, the molding 5 is continuously 
formed along the lower portion of the peripheral edge of the 
window glass 3 from the central part of the lower portion to 
a first corner portion 3a of the window glass 3. 

When the first corner portion 3a of the window glass 3 
reaches the mouthpiece 20, the rotating member 48 is rotated 
simultaneously with the swiveling motion of the first and 
second swivel arms 36 and 41, thereby moving the first 
corner portion 3a relative to the die means 11 as shown by a 
phantom line in FIG. 13. At this time, the 'tilting member 
57 is also tilted about the axes of the first and second 
shafts 55 and 56 so as to follow the curvature of the glass 
surfaces at the first corner portion 3a, thereby maintaining 
the horizontal position of the first corner portion 3a with 
respect to the mouthpiece 20. 

As shown in FIG. 14, when the first corner portion 3a 
of the window glass 3 passes through the mouthpiece 20, and 
a right portion 3b of the peripheral edge of the window 
glass 3 reaches the mouthpiece 20, the tilting member 57 is 
tilted so as to follow the curvature of the glass surfaces 
at the right portion 3b, thereby maintaining the right 



23 



portion 3b 1n Its horizontal position with respect to the 
mouthpiece 20. In the horizontal position, the right 
portion 3b of the peripheral edge of the window glass 3 is 
moved relative to the die means 11 by swivel ing the first 
and second swivel arms 36 and 41, thereby continuously 
forming the molding 5 along the right portion 3b as shown by 
a phantom line in FIG. 14. 

The peripheral edge of the window glass 3 is inserted 
in the extrusion port 21 of the mouthpiece 20 and is 
maintained 1n the horizontal position by the panel moving 
means 24 during the formation of the molding 5. The window 
glass 3 is rotated so that the extrusion port 21 is 
virtually moved along a predetermined orbital path around 
the peripheral edge of the window glass 3. Furthermore, the 
window glass 3 is rotated at a constant speed substantially 
equal to the extruding speed of the molding material to be 
extruded from the extrusion port 21. In this manner, the 
molding 5 is continuously formed along the peripheral edge 
of the window glass 3. The molding material extruded from 
the extrusion port 21 is immediately bonded to the 
peripheral edge of the window glass 3 coated with the resin 
adhesive 4 so that the molding 5 is assembled with the 
window glass 3 to form the panel unit 2. 

As shown in FIG. 16, if the longitudinal external 
dimension of the window glass 3 has a length of LI identical 
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with the desired dimension m, the molding 5 is formed along 
the peripheral edge of the window glass 3 so that the 
longitudinal external dimension to of the panel unit 2 
conforms to a predetermined value M. 

As shown 1n FIG. 17, even if the longitudinal external 
dimension of the window glass 3 has a length of L2 smaller 
than the desired dimension m, the molding 5 is formed along 
the peripheral edge of the window glass 3 so that the 
longitudinal external dimension Lo of the panel unit 2 
conforms to a predetermined value M. 

Further, as shown in FIG. 18, even if the longitudinal 
external dimension of the window glass 3 has a length of L2 
greater than the desired dimension m, the molding 5 is 
formed along the peripheral edge of the window glass 3 so 
that the longitudinal external dimension Lo of the panel 
unit 2 conforms to a predetermined value M. 

As described above, even if there is a variation in the 
external dimension of the window glass 5, the molding 5 
effectively compensates for the variation without deforming 
the outer configuration thereof, thereby to permit formation 
of the panel unit 2 having a predetermined external 
dimension. This results from the fact that the molding 5 is 
formed on the peripheral edge of the window glass 3 so as to 
cover a part of the upper and lower surfaces and the end 
surface of the window glass 5. 
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In the foregoing description, the tilting member 57 is 
controlled so that the peripheral edge of the window glass 3 
maintains a desired angle with respect to the mouth piece 
20. It is to be understood, however, that the invention is 
not to be limited to the description. Therefore, the 
tilting member 57 can be controlled so that the peripheral 
edge of the window glass 3 maintains a desired angle with 
respect to the mouth piece 20. 
(Panel Unit Unloading Step) 

When the molding 5 is formed along almost the entire 
peripheral edge of the window glass 3, the supply of the 
molding material is stopped. 

After the panel unit 2 is obtained in the above- 
mentioned extrusion molding step, the slide table 26 of the 
panel moving means 24 1s retracted to the original position, 
so as to remove the peripheral edge of the window glass 3 
from the extrusion port 21 through the side opening 22 of 
the mouthpiece 20. Thereafter, the panel unit 2 is removed 
by the panel unit unloading means 95, and is placed on a 
lowermost pair of panel unit receiving arms 101 of the panel 
unit receiving means 103. 

Similarly to the above operation, the remaining window 
glasses 3 placed on the remaining pairs of the panel 
supporting arms 101 of the panel serving means 96 in the 
pre-treatment step are supplied one by one to the panel 
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retaining means 60 by the panel supplying step, and are then 
formed Into the panel units 2 by the die means 11 in the 
extrusion molding step. Thereafter, the panel units 2 are 
removed one by one by the panel unit unloading means 95 to 
be received by the panel unit receiving arms 101 of the 
panel unit receiving means 103 in the panel unloading step. 
Finally, when the panel unit 2 1s placed on the uppermost 
pair of the panel unit receiving arms 101 of the panel unit 
receiving means 103, the panel unit receiving means 103 
including the panel units 2 1s moved to a predetermined 
pos 1 tlon. 

(Post-treatment Step) 

In the case that the shape of the molding 5 becomes 
Irregular just after starting of the extrusion molding and 
just before ending of the extrusion molding, a part of the 
molding 5 having such an irregular shape is eliminated as 
waste pieces 6 as shown in FIG. 15. 

In general, the lower portion of the peripheral edge of 
the front window glass 3 for a vehicle is not provided with 
the molding 5. Accordingly, a part of the molding 5 formed 
along the lower portion of the peripheral edge of the window 
glass 3 can be eliminated as the waste pieces 6. 

In the case that the panel is a rear window glass for a 
vehicle, it is necessary to mount a molding along the entire 
peripheral edge of the rear window glass. In this case, an 
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additional molding piece (not shown) having a length L equal 
to the sum of lengths of the waste pieces 6 and the central 
part of the lower portion of the peripheral edge of the 
window glass as shown in FIG. 15 is formed independently of 
the molding 5. The additional molding piece is mounted on 
the lower portion of the peripheral edge of the window glass 
after forming the molding 5. 

Although the above preferred embodiment employs the 
window glass 3 for a vehicle as the panel and the molding 5 
as the frame, the panel and the frame in the present 
invention are not limited to the above. For instance, the 
panel may be a resin or metal panel. 

Further, although the window glass 3 retained by the 
panel retaining means 60 is moved relative to the fixed die 
means 11 by the panel moving means 24 in the above preferred 
embodiment, the die means 11 may be connected to any moving 
means (not shown), and the panel retaining means 60 may be 
fixed, so that the die means 11 can be moved relative to the 
window glass 3 retained by the panel retaining means 60. 

A panel unit according to a second embodiment of the 
present invention will now be described with reference to 
FIG. 19, wherein since method and apparatus for manufacturing 
the panel unit are the same as those for manufacturing the 
panel unit according to the first embodiment of the present 
invention, the explanation thereof will be omitted. 
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As shown in FIG. 19, the panel unit 1s generally 
designated by the reference number 202 and is comprised of a 
window glass 203 and a molding 205 fixed to a peripheral 
edge of the window glass 203. The molding 205 is 
immediately bonded to the peripheral edge of the window 
glass 203 by means of resin adhesive 204. The molding 205 
includes a portion 205a contacting the outer surface 203a of 
the window glass 203. As shown therein, the thickness of 
the portion 205a is extremely reduced for flowing air 
smoothly over the molding 205, thereby to enhance the 
aerodynamic performance of an automobile on which the panel 
unit 202 is mounted. In this embodiment, the thickness of 
the portion 205a is 1.5mm or less. 

While the invention has been described .with reference 
to a specific embodiment, the description is illustrative 
and 1s not to be construed as limiting the scope of the 
Invention. Various modifications and changes may occur to 
those skilled 1n the art without departing from the spirit 
and scope of the invention as defined by the appended 
cl aims . 
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